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Foreword
'lils (irein-IIcil,(011i iltt lite th ill f ln ii cIt Iti vIItIiilt '1*~'~' ofn *.lcllhr vreo-Iirve~

and1( tabl~illo t1(11 of i1folliwait on ('11 radialtion live that a ref lJojit"r ea i'iiii ouit
withi t he tiupporlI of the Biiijilivsivs livandti (Iti th Atomici lEiiergv ( ofmiiiiI'sloii.
I111iee ineviolus itetils luive Iwetl givenl IIIIjItetl vinIIlaI HI1ll as- IIi iiI formal 1

Well-kn1own anl rIutliet Simpllle hull hlemllcl ill i-clat ionishiips. Thci goal of dis-
pl)ivilig OwI hIesewat iollshii[s f(11. large iiIgt-ale tf' tile iiiul'jaicliit varia ble- anl
Iit 311 flIaIie tulnt IeI slendsiI ItsefIal oinjt erfpola ion aveeuiat e to 2 p-iti' haslii'

two 1111111- *vellfi5. Tl11, effloil ~Ieid not seern liniiiiii largwe l ~vlei'oiiijiii'v4d 10
the a11"rretate vil'ort represn~clted by a Ilunilber of parr ial in lorla I iolns ,r
ill the past1li byi Awer m-rips. It WINs 1iider-tahkei ill Ible Iliojp of pl-ovidlilt a
vat her (lefillitivo I-eel('I('lt't capable of fulf~illing, 1114)53 alit ivipa tl tmetis 1E'\(J)l

for. \t't undeter-linined correct oI factor, mid1( extoeision Ito (lnvi-~ic. bevorid .50)t

It Is floped that thle dhecisioni to miditulake an effori- of this inagnitut ii arid
It) utilize .1 gniiplivail. raIltle I hali tabl)ifl., pieecliltatloll will pr-ove ilist jijevd.
Cr t ical volilulivits and11( suggestiolns I v thle pubil~ic will lie at eihii welct uie.

ill view of t he diffictiltv of assessing thle proioitY of dII'ihexit possble 1 asks ill
thiis ser-ies andit of estlit inuttg th lie iilllihtr and t he I pvp of wvorke is whoI O litaVI i-
lize s lim liIIIr p ub)1 ica tIionls.U 
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Graphs of the Compton Energy-Angle Relationship and the
Klein-Nishina Formula from 10 Key to 500 Mev

Ann T. Nelms

1 lit, ('ol pi oi ineuiz v ri I,.t~ anit orl it ,I a ti III II II -ltntilt ~tlte lt r i ld wi ill th 1-1! N h .i
Nis htta cross sect iotit are ~1 )n- itoI(Iua)I i-it ] I v aplfl III\It I f ii t I I - I& Iw I ~'ifn-x 1 d z. r,' vtt il 'IIt of
thle scat tered Pi~ht on and (if ti In' recoil elect. 14Ill,. TI lit,-, rainllt- ae Ilfq.I Ietdc(uIT to -(f % I , t p*Iit II-
poste of tables. 1.*ttpolnriM'id jtrihtlar 'v L~aliiait rax in 2ilt elwn.V iziv front 10( K4\ 1.) -100
Mev art, vttilsitired. 'lht' accurac v of aill cttrve- is c-lima- Iti~it I ItI4 r FTil'a~atile.ic
of thtis forni of Ivre~vitttatrion ltc Ow l~'tt otol atciltrnecv tit il ?c-Ph I'o' ttriItjolt.
Ill geit,'ral. imtierpotlati'd values mtay\ be obtaine iitt41'ilt ;it accliracY of 2 peitt-.

1. Symbols 2. Introduction

The following synmboll notwl ton Ps used through- kf~tr(l* iscuss5j015 wvith vaiolljiI IO1I3 ileris otf the'
out this paper: Nntional Blureiiilino StIaniihid Itadii ionw litvsi'(-

oýNit lal phioton frequency. seect , I-1bl-21otorY who vpe'4(svd~ at desire for. tvlblnloI ionst

V- Scattered pho~tont fn'qtentv, ' v ' 't sv of th Colpol elvttir%\ Vet'SIsti fflldi' 1-ht(ittIisil thips
hr LJinti 181 litoton enlergy (Ii 1Pla~t(c's ri *~ti!at n 'gi e - s n ls

Conistantt), MeN.111M 11)110S;

hr ''eat tered photon eitergy. AMev. svistioll for litiPolzi) i/ct Io t;Iit oiV.h 1 v'(f
ilt ý Electront rest-tiass. thei lit eratur [It ] Wý\\It, tou'de. This Stijldy iitt'iillt'd

(-elotity. oIf electromtagnet ic radiat ion livalh)itie~ in forniaf jltl ov~er tit ( IntI dvcItt e. There14
In Vac'tiltl(.

inc" hv -EI nergy of initial pitot oi iti in
2
. l re two u11ilfo ro'aide din i'1-c oi estics C01111101 10ttIt

Wine br'm Enierwy oif 'ýcattere(1 photont inl mr. ailI of the prescutita t inns of , Itil (Itzi t: hit ittil .
A0,cjzI 'xVta'. eitngth of initial photoit in energY411 1111gI' of thet pl)i'rnl'Y I'il'~daI oll Is lititited

X~ntt/hp-s Comptont ANavelength. 1111d thle formls of presell l tloll (14) oi ott vid it ct' i I'lle
XImrahp 1'ox--av'eingth of scat teredi photon it i tltdvle fte(OSScin

(Compt on wavelcxtgth It.pltdV~lo"o h rossitol
T-I'Rineitt c energ-v of t he recoil elvectron rihis relport. stn'ivyes to vilirii mateý tilese theiP

=-1)v,, -- III . \ýI ev. able fealtulre. Thle fdata are expressed ill t itt
0-Angle IwtlwH'n fn'irnar.' phl e baritn lt sdlts fe yeprftl o t l

and stcat tertd heanm, (egreesuisueiil-, fe l xeiliitls.; l
lkAngle betwveen primary 1)hotott beani cathlculationts and ('ttI'X'es ar1e bti icve'd to lbe accu(l ate

and( ditrect ioni of recoil dele)ronts, to I p tevct, ta(ki' as itbsslh iti'S o
degrees. iito n ' ts froni D-I~uuid 1( ands Cohen.ý' Thv actual

a. -Tiolinsoit's classical c'ross sect iton 1 oti(pls suhha7r2 *lit' ý.651/X IW)-21~
2c w here formo h lt s uhta l ipottidvlte

e,rt
2 and e is tlile elect ronie (01 t ltie t glt~ ihn 2p(r'~t

charge. it'(IC1I'atv.

Dififerentiral K/ru n-Atshin a cross',i ecton per elerfron: The (.ompyt~ol efl'ct, depicts thc scttttelI'il'g (Of it
f(X_,. A) Photon Wavelength distributt ion. phlotoll of inlitial viuergy a,, 1Y it " 'free'' electr11)11

Thoni.soit cross ect ien untit per so that tile photon Itas a d(li'radlt' etnergy a. andit
Corniploi waveh'ngth unirit (svN' th eoleet'hhti .'?ii1tiIa u ' t 'i''

page 4). tervl lcrl a cutf1 ilwelrr
daJ tAl Angilar (list ribut ioit of thle sca~t)emd equaiol to0 a,,- a. PTt'e' eprsl'Sioli for a as- at ftinlct al

piltiotol, ret,,
2 ,'Stt'radiii. of a, atid of titi' anigle of phIot on scat I (rihigt 6 is*

dordj-Atgillar dlistrjiiutioni of the recoil gi\enl by
('lee)rort. rrt 2/steradiati.

e(16r.h lxitrvy distribution fiof the scat tered'
piotottit rutt2!NIt'v. a~ , = (lit a(,( c -- ois0).

elect ron, cmil2, M'.N'.

Ineralfer Kh'iri-.i'ihina f-ross "ciC/on:

a17: Tlota! Compt1t ont cross svection) It ForV a 'lsl.l of iuo~j7it~iMItt., F' VIltt. .1. I)J.I SIR'. All). "ý9.S¶
e-rt 2 !('loe'troil. 14)

a7o Effect ilV' cross svltion for th (its' K3ori~ F'Iitnim,, litt hra'k-,'t- irtdiv'tý, o l tit 4rtittit, at*t ow( ,wl of~ thist

a! t(rbldt I I t h le vivectrot , colOýel i-iir
t roll. (Sf,'i ee 5'. 2.5-it, page' 6). IN'W. \I . 'l~,uu t andl F Ik, ''dit, it. 'h ,,l o,' k( . 42. t 1. 7



'Fle dlleettia i~~eti-N iiiiti tOi5 secll t''21 fmr 2.2. 11,Aperimen tal St udies of the Compto~n
tite st-atterilig, of it pitittolt III tit (lie retwilol 0 pv,- Pffect

ulit't lit'I itiij thu(s-~t asi iiI ~ ilItitIj

f/ri W~j *~ * I ;~ et ~ll~i" t"4'i (2) ;itti15< .. \l 11H.j tota rl e-

fort,>stil,--n i Mv~nvri 2a51~ fiii-C 'iiptii'tt

isIn +'rml fo re letons t)) (2 Tlv, lii' 1vi l iltto,tiittiltjttn t ilii'ttla)ilt

'rite ( ~o)Ii~~trisea terio l\ ret' t'ht('t tils is i;v lie Ow IhL('0 vtl loj't'os :1et') filluli' iii
ties ji sectio n a. ca''V gt tl v hll) cI H'Itilht t Ivr CCo flilt itýzt t'ilicalt lo hll'), jtic )ih'iltt pitt l I~itt'lllo' i ti '

(sII I(. r\- al I' by' (fb :'l~ ... h a'si

fu rI -T 21 t2 1 1 2- tt'itl i f. iit )Iilk I l~fit'll s ex )'ilthou 1;1c imSf\- I I ItoC4 Hit' 4' ) :I f-'i h

lll(' ~ ~ ~ ~ 4 +e ('flee t) t2le mlhti~tti 15i Ari 1 toI Idtriolet' ano Itolei-li law Iixt -

tt fa t aO [-I , J)I t ( i ll 7)I it-h t tyIti t 1eI ]' k i ie'
004' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ wil Il~ ltt'p. 1( 11 w. itt ?It' Itttl t lit I)'~ I~ If 2I3 Corcin to thIii-ih o

of eor v,,i>a > y a,, mp taj I etoetals itompiliy redit'e tol ula in theCase fSalMmetnTa

[isvc tl~li 411 I io btau I eO iisita has t;`eu'bY *'tlgrtlg Nmvvt ii i illt onlm ifs lit' I boii mat'it. to) t i'ani

1)1)al0~tvIv 1 I IYilv Ko l Ivoii -Nililti grtiim t flv t'tt.'('d Itil'i, ta
energY ~ ~ ~ ~ ~ ~ ~ ~ ~ akiim ari1 fIm~ ll('i'('fol'( it is -aidt 1ttel ii (l4( t it '((t'

114'~ ~ a')~'(S5 2l e 1ef -', lit' 1 2 l)'m'45t5 o i 1, IiIti11 f liel th avt'It'gtI tsl of t 1'\ 4' -il tlt

oIn i2ar 3t tin plvr seat t Iti an I'a t e'in g Ii Ita I' ~ I~ eX , 1.t1i 11f r-it fio l ( 'li'('tI'0 11 it Ill I hi
IWO-pit(4)Aoii elliSliO4i (sorn 4' il)1C5 I'Cf4'1'I'(i t(ifisf('(til ii toot r{'jtl i

(10111 2 2o Py toill cociet'it It Is 11.oral 10 lilt) t.1t1rllas'eilytOI 0! sn -

Ip'it I I~1 Iiv 11( l('l I' I)t' I I~'tii I Ii it W I 0 1 ' V L (I i;)(11)11

2.1.tti Radits v Corct ioniiilI tog e t heig Klin ImJtt'r1.. ths otti ( 1 )1o i Illu at C ilietoi. ( 'tilrl,1t1l
4 'rlsthuiniafi Foiirmuttttla foirg'ti2 v Free Eleitron so'uit I .l liis 'tltl~ lett( t it t t toiit IituOffa

His ,,uIti' firomti liowiu-nity vititit ' it i tu rti Orritti sls tiutt) te lHie ato ll). of I'Vo~i llt (itlits Nltoi 411of tt'l'is

2t11;~s v 1 1 vl ~ lIsI 'l III ,,i- M 4W .I t- II-, tI AZ



a. Reduction of the probaibility of Comnpton scat~tering

thte probability of oxlilptoll scat tering, liv 411
1tol~lile electi'oii as tit p)1041114t ofl t.wo fator'.
The first factor voiv&iei'ts theJl'4II probabiiit lhiit t hc
photonl is def1lectve by a certainl aligie (01 aildi
tranlsfers to tilt( electron a coCCI's jiid ilig 11,11.1011U1t .7

of il~lolleitltilill p4 as, t 114)l-1L tit'4 vetr( 4ol'l won fret'.

'[ivhe stcni factoi ocen the prohabil i tv that .6
the Oleetroll, hiavinig recoeiVet ai Illitl1 eltill 1),
"v~il absorb a1 cortaIljl 11llollilt. of em-liprg wll1 t ivrob v .5 -

bc(omel4 ('xcite4 or I) lea %.e tiit( 21tol4)1. Tlwii fii's!
factor. is gi~vell b\ thet di ff'rclitial K hti~- N isiii11 .4
cross sectiol (dO- I - N ) forI fret4' (' "'t1.o I IlS.- Thie
sI'VC0lhi factor has, hweel tvalliated b\ I 11visvi5(I i er' 02

Mid14 Bewlogih~lal (I]011oi the b)asis of t111i i'erlm

'I'Iomuas inotlel. nw lv evaliiatt'ti tilt' p~vi),JalitY V n \I ' N ,.,~u' ,
S~i 1,0.Z) thaitn VlIV Iel'y 11I)SOrI-tiM01 \\IlatSoeV\('r 11, Ui "a" Ide mal hl(mi Wom 1.t<f ff .""I~, ,

1

~~e~iis xher ii~lot~oi of fre(ow1(ll('V P is scalt ter'141 Ih'i.

a ilt anigle 0 andt t ranlsfeis, t mlo~lnelltm it p' "-Ihv2 Sin
(0j2) 'c to tilt, 4'it'4troils of1 anl a~tomii wi th lato011

1111111hel.? Z. Thi'S thet total c'ross section11 for_________________________
Comlptonl \\tatt t''ngw th1e114'('t on a by the( Z -10-00-

edet'ttolts of all1 a1 011iS isi mvenI aL!pproximatel by~ 900 I

p'ie tte1)t'dll4I'Ic4 of ( ill /4 I 0. a'l11 Z 6~' is xl.'seMS4' 700......

Ili tvi1'111 of thci ngtv varijable V-78A -2 "h v FREE ELECTRON

s,,tit 0 2. As.graphl of S( V) 1, giveit llin figure' 1. 00-~

com411pi1'i.4lso if t'j (41) wih thp. K 'ii-N ishil 4,-;

crssvclit 101or zt- Mý:2 is, shown 'i fifgure' 2 for- on ot~~- .2

inc(iden'It pilototi 4'1('iZvi of :100( Ke v. At -:'Bv OUND ELECTRON -

-sifall tiiglt'ls O1w4 &'ros 5;e('ol pe)1 ir 11111t ol .41m4 I iig' " 0

for' bound1( 4'l4ctr1o11s in volisid('I'UI)I lowerl t fll .......

tha-t for' frvte 4'1('4tronl., At 0--A'.4 (IV, is- abl ))11:40

50 pteren'It of the' K loin- Nisilina c'ross s'ct ion for-40

300 :-.

Z (10 ý3 1 x 1

Thel( red'ite(tiofl of the poaity olf C plon 20

seatt 1 011cr is miore tha11411 )(151 (olpl'41o fo- bv Itill(' I

1)141 b~iilit V of c0Ile1'e11t seatt1enog "' (1111100(1 ifi(' iI
0litt loll) tit small 1111g1's. Al 0 =4' 1111(1 Z -~ 82t

tile~~~~~~~~~~~~~~~ -''5 et11 )' 11tSu id4 o :Il~4ltIvj 82, h-v0 300 iKe,

01'~s 111)041 t perI111 1114't 1'o4i11-N151 giv1 rots S-ollil141.' Itj; I
b. Modification of the C4ompton law Wi 4TlIIt

Tilt iniitiail st ate o'f bound14 motion o411(f a11 a1tomi4f,11IIi~iY '1 K
4'i'troll also 1151 allIsvitS1 re~lati~ oll of the C ohmpton ROD Li
rela t ionsh5ip that bindlt s lithe ('11rgV of a seati 4red 0 t, 20EGREES

Fii1 i14): 2. Il/ut.'4raw n ( of n 11w vjir of 1* op,Il, K(/ i n -v
i 0.hvrnt s-atterihvg -~i1, thoojeetofi 0 jinv,(stiviim illI prolnst. Ni,4hio tI vms s ct,'', fm-, Il (it b., Po K,/ v,



recoil* to its r'iliei' . "Iiiis effec't i111i % ho lit' ve' 1Miaiiz1 I ii 114,11 I,V,, M("in . III)( fu ev 'iili avr iut'1 Alf
ill two) ('qlivileltw Il 111iahinero \% hiell A ' nr I.,> mc-, Fe ,ll I iII .4t-'aI', (If cwiI''r,v

flree but eildnoweil with 11 v'elIItam statistivial dilist i- sMall 1114 i All MAY 1W u~ tVIi npoilm I'll Owxi
itutioll of velovil jes. Thenlv i e 0 (4 Cotptoll rehI.- a hoveA Cxpu1sI 'iofl Il II he 1,iis ,tlt1t : 2 -ý'lI I
tiollship 1101(15 exI ti' ill tile- moiflO tl" fn'ilite of (l) 2) c. Fll-ti c .m'\'i A-lf 11'. if l, h ý. Iw K 'v . I I { 1'%,V
r-eferenlce Inl which eaich vlect ron lizippeli' Ito he Ill Will 0 844 ti, T,'; I .III Kcv.
re(st . As it i' plI,1 hotolis scatilv ('I'I ill 2k cert111in ilie lrobid4 of' ( htIle 10ct\ i, ih tinofrci
4lit'eLtiofl (10 1101 ui~ve itivleiititl eleiii (even elect tolls ill 10 Cliptoll~ht4il~~~~~ i Iii 1

not'~iltiti, elierglv spreiil hl ly l b e n-w-lced 1t5 a of elect to!)!.: lot (ilkt -\ I",IX attiit'(t Ilvolm l i~lorKý 1111
Doppler lwotadetiinuz hicaillse it ilises frloml tie olivI.-v 1( Ss (II of litII I'l .11.1 )111 '(ca I I 'n1't I III1'IIItiltl

AlternateN. l ly. 11 olsd l ilt.tem lii
tiil tilis~w~eI o aill electiyoul is esse1ll to I ly etvi't is I he 'ell-gy'~ 45 Il s cat III'iii h), a fre '~tý 1 4411crl.

mileiiie bY thev an1gle of punt oti scaIteIclim, 6111il bY Miti2vI afIsftvI~ - I'Q121
the inc(Iden~lt pholotci energy) . As it 'stli of thIis ii1'9 '(/1shl':- fcletai 2.
mlolletitutii Inriiisfei. the elvetr 100 ,i v recoill oi 111 24 eeaIrcdr n cuayo
of thle f1totil with 11 vaioluS elleiglies 111)(1 1411 ye lt' .. Gnrl rcdr ri cuayo
enei-rgy bkilm ice to tI~ liphlot 01. Z` (The r-edtict1iou of Calculations

timle eoil scitrl" pl oi liey lwiilt'ol( Il *-4, a 1 -tl h iet- stn on i~ iici~elt i ~'
Acerdngtoeiterpit il''.Ile alaceof 4'Tliig ec Co11115l Were 11(1 itciiied.ýlý 111_ inhle wcalivi

tolis -. 1 tpal' 3',5 sectSp il- toiis tit' poiiil fe lt alcr15
lawe in'ol Ist ta elisltb ( 0 v i4 lthtie itolit mil l tiio t hei ('tlh11110-o . lol (It U .t4,1lý l

of ic le-l eleits to11 be 4) l~ollit(L tiiti the Il 4)111.l. TIs ll-( Il Ow a, f'o e (
litec ~ ~ ~ ~ ~ ~ ~ edlt 114)11li of0 IllII'l( isl Ow(tii i ni aioii sIil-. 'x x

the olidzii I i on vl)Ot elt ju i f ile lect toni, bizlc a' o f' rL '

?ti toow of' the c''-; 1.ciol' The (inolneuio~ tit n pt r rie
fromen -I Ill Whicthl t ti( l ie elet ton te Cua ls pi'oxi ie' ,l'l i'ia, .leie ,
1:1111 eliv' t ', ilkel1t (0 coi t titp1(1 II 1(11 I lvolit,(111 lol -cos1 be v~pIivc. gtrm of

oflie tiloletitol' X i if l 4/ wit I hich lie e ctitoll). T1 tc (Aijlas jolle (

0111 iol of the 111)11 m liS xp tllu to, I.1loiel I w itlign11'1i/' . ,
a piaIv be linits -de qt poll . I Te eciltv enrg X,, -"' (X, , X

Ilimitse [p, Ill IX if) \ 1
Owiolzitil 2tw il of, ~\I n Ao-l,1 wol

fta'r toii'l pi2ili 2ilm -ie (lig lii. aomii ti. ant 1 ie

fvthiil) tile p oolt i(elmts ý(l k iplo i easil-' X,) < X <ilX,)' 2. Ant h hi lt'n-Im cm i Aisiiin ('145

i2 i) nuih Ipvn ev I0 vv Itialt fac,2s s \al(,2)c r ( I ,tos's<ti t 1
Th ___ttu q wit of'c [(X,,,) e)itim ('r)(lvI'c'loi 4hs .liilW'4 is

ilOiV4l' loe tht'ott izraplis is'it 'Velitv( ittox It('tth i th I I

M ood 111 fr m an t'p'liU(tt 2i ml'tttii i i lo f ('l.'e 11 i 4'l'l li tt' -as el 4fgs in'. plot 1'n ('(1p i' iiiw I .

Thle k-'r eic''g ofe lieiw o 5(14 U red oi p vlo ti0 i a illoxi- ghis pus X\4'ol'( nm a ('l.1 \ MIll hl'l'41.riilarS 141 1 11-0t'
mathl eta' 'ima otee'g'o i lcl(ltllo~i (l(4k'1h 'l(iits loiflit thaint inS were

when ~ ~ ~ ~ ~~~2 bv,, I -cs01i'. hsl(t1i i)1~hs g4 (11 er I ill, t(ll (6t bt'i sl'(itt'ai'v aeoW'l.s Va''4liel
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